Platelet-derived growth factor receptor beta inhibition increases tumor necrosis factor-related apoptosis-inducing ligand (TRAIL) sensitivity: imatinib and TRAIL dual therapy.
There is a crucial need for better therapeutic approaches for the treatment of Ewing sarcoma (EWS). Tumor necrosis factor-related apoptosis-inducing ligand (TRAIL) induces apoptosis in EWS cells in vitro. However, in vivo, acquired resistance to TRAIL is a major limiting factor. Platelet-derived growth factor receptor-beta (PDGFR-beta) is highly expressed on EWS cells. Thus, the authors evaluated whether PDGFR-beta blockade could sensitize EWS cells to TRAIL-induced apoptosis in vitro and in vivo. The effect of combined imatinib mesylate (Gleevec) and TRAIL on EWS cell growth and apoptosis was tested in vitro. Stable PDGFR-beta knockdown in EWS cells was achieved by short-hairpin RNA transduction, and TRAIL sensitivity of these cells was measured. Expression of death receptors was measured by fluorescence-activated cell-sorting (FACS) analysis, and caspase 8 activity was evaluated by Western blot analysis. An orthotopic human xenograft model of EWS growth and spontaneous metastasis in nude mice was used to assess the in vivo affect of combined imatinib mesylate and TRAIL. Imatinib mesylate induced a significant TRAIL proapoptotic effect in EWS cells in vitro. Specific PDGFR-beta silencing in EWS cells enhanced the effects of TRAIL, possibly through an increase in the expression of death receptors 4 and 5. The combination of imatinib mesylate and TRAIL significantly inhibited the growth of primary tumors and decreased the incidence of spontaneous EWS pulmonary metastasis compared with either drug alone. PDGFR-beta blockade combined with TRAIL resulted in antihuman EWS activity in vitro and in vivo, suggesting the possibility that combining these treatments will improve anti-EWS therapy.